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VEM Control of a Multi-Lebel Inverter
TAKANO Akio *1

Abstract:
are used for various things from washing machines to Shinkansen, therefore, increasing their
efficiency is very important. However, the loss due to switching and current distortion are
problems. Inverters include two-level inverters and multi-level inverters of three or more levels.
The output current of the multi-level inverter is closer to a sine wave than that of the two-level
inverter. Further, there is an advantage that switching loss can be reduced. Generally, PWM is
used for inverter control. However, when PWM is applied to a three-phase circuit, a carrier
generator and a comparator are required to compare the modulated wave with the carrier.
Therefore, there is a disadvantage that the circuit configuration becomes complicated and the
generation of the switching pattern becomes complicated. The purpose of this study is reducing
both the current distortion and switching loses. The experimental results on the voltage

Inverters are devices that convert direct current to alternating current. Today, they
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waveforms and THDs are shown.
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Fig.1 NPC type multi-level inverter
Table 1 Terminal voltage
Voltage Q1x Q% Qsx Qux
E/2 on on off off
0 off on on off
—E/2 off off on on
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Table 2 Voltage vectors and switching modes

v (SU,SV,SW)
0 (+,+,+)| (0,0,0) (-, - -
1 (+,0,0) | (0,—, —
2 (+,+,0)| (0,0,-)
3 0,+,0 | (-0-)
4 ©,+,+)| (-0,0)
5 (0r01+) (_'_'O)
6 (+,0,+) | (0,—,0)
7 (+,—, —

8 (+,0,-)

9 (+,+,-)

10 0,+,-)

11 (-,0,-)

12 (= +,0)

13 (- +,+)

14 (-,0,4)

15 (—,—+)

16 ,—,+)

17 (+,—,+)

18 (+,—-,0)

Fig.2  Voltage vectors
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Fig.3 VFM algorithm
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Fig.8 Voltage waveform (= 1%)
Table 4 THD (Total harmonic distortion)
F Flux regulation
requen
e 5% 2% 1%
50Hz 21.50% 16.11% 11.56%
40Hz 55.83% 19.98% 41.51%
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Fig.9 Simulation of voltage waveform
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Fig.10 Simulation of linear spectrum
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